Aggregation and self assembly of non-enzymatic glycation of collagen in the presence of amino guanidine and aspirin: an in vitro study.
Non-enzymatic glycation of collagen has been used in modern biomaterials science. This paper deals with in vitro studies on the effects of amino guanidine (AG) and aspirin in the non-enzymatic glycation (NEG) of collagen using thermal, conformational, fluorescence, turbidity and powder XRD measurements. There is no significant change in the fluorescence emission spectra for different concentrations of AG treated NEG of collagen whereas the emission intensity decreases as the concentration of aspirin increases. Circular dichroism (CD) revealed the disappearance of the positive peak at 220nm for glycated collagen in the presence of amino guanidine and aspirin suggesting the collapse of triple helical configuration. Nearly 15 degrees C decrease is observed in shrinkage temperature of glycated rat tail tendon (RTT) collagen fibres in the presence of aspirin. Powder XRD of glycated collagen nano-fibrils in the presence of amino guanidine reveals high crystalline nature and the enhancement of self assembly processes when compared to aspirin. To the best of our knowledge, this is the first report of powder XRD of the self assembly of collagen nano-fibrils without mineralization. Our experimental results suggest that in the non-enzymatic glycation of collagen both AG and aspirin play a pivotal role in the aggregation and self assembly processes. From the present study, it is possible to conclude that while AG significantly influences the self assembly processes, aspirin facilitates the aggregation processes.